).
Supplemental information
Vmax B is the optimal C:N ratio for foliage, i.e., the ratio at which the maximum photosynthetic rate A new control factor is used to adjust NPP accumulation in the IBIS model. The equation for p K is shown in equation (2) below, and its influence on NPP accumulation is described in equation (3) .
N is the available N in the soil, and Mmax N is the maximum available N in the soil, which was set to 2 g m -2 in the study of Liu et al. A is the sum of the root and leaf allocation ratios.
The role of the N feedback in soil C decomposition is expressed in equation (5): (6)): A comparison of the simulated annual GPP from IBIS and MTE is presented in Figure S1 . The multiple-year average IBIS GPP is similar to the MTE GPP, although the trends in the IBIS GPP and MTE GPP differ after 1995. It is generally agreed that the MTE should not be used as a benchmark for GPP trends 6 . One reason is that the CO 2 fertilization effect was not considered in the MTE. Another reason is that the flux tower sites used in the MTE are mainly distributed in northern temperate regions, whereas tropical ecosystems largely drive the inter-annual variability in the C cycle 7 . Other modelled GPP trends have been summarized by Anav et al. 6 The inter-annual trend in GPP ranged from 0.28 to 0.62 Pg C yr We also compared our GPP with the GPP values obtained by Beer et al. 4 and Saugier et al. 9 in different biomes (Table S1 ). The distribution of global biomes is based on the work of Roy et al. 10 and Griggs and Noguer
11
. In addition, cropland has been incorporated into global biomes, which is extracted from the MODIS (MODerate resolution Imaging Spectroradiometer) land cover product.
The IBIS-simulated forest GPP value is higher than Beer's value but similar to Saugier's value.
Compared with Beer's GPP, the IBIS GPP is higher in tropical and temperate forests. However, in tropical savanna and grasslands, the IBIS GPP is lower than in previous studies. In other biomes, the IBIS GPP results are similar to those of other studies. 
SI. 2.2 Validation of the NPP
We compiled recent global terrestrial NPP results covering the past 30 years (Table S2) . Using metaanalysis, Ito et al. 
SI. 2.3 Validation of the NEP
In this study, we collected global NEP (Net Ecosystem Productivity) results evaluated by different methods to validate our simulated NEP (Table S3 ). The IBIS-simulated NEP average was found to be 2.5 Pg C yr 
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The modelled aboveground NPP (ANPP) was calculated for the same time frame as the field study, and the N addition began after 1985.
The N control of C cycling has been studied for forests but not for grassland areas according to a comparison with observation results. The rate of forest ANPP increased by 23±9% on average in response to N fertilization in the field experiments. IBIS-simulated ANPP increased by 18±13%, which is similar to the empirical results ( Figure S4b ). However, in grassland areas, the rate of ANPP increase observed at field sites averaged 62±15%, whereas the IBIS-simulated ANPP increase was 35±25% ( Figure S4c ). Figure S5 . Historical NPP and NEP changes. 
SI. 3 NPP and NEP changes over 40 years

SI. 4 N deposition in different biomes
